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Neuroprotective Effect of Sunghyangjungki-San on Focal Cerebral
[schemia Induced by MCAQ in Rats

Hyo Sun Kim, Youn Sub Kim*

Department of Anatomy-Pointlogy College of Oriental Medicine, Kyungwon University

This study evaluated neuroprotective effect of Sunghyangjungki-San (SHS) on the focal cerebral ischemia. The
rats were induced infarct in cerebral cortex and caudoputamen by using temporal occlussion of the middle cerebral
artery (MCAO), then water extract of SHS was treated for MCAO rats. Neuroprotective effect was evaluated by
neurological score, infarct sizes and total volume, positive neurons against Bax, Caspase-3, HSP-72, and HIF-1a in
infarct area with immunohistochemistry. The results obtained were as follows: Treatment of SHS improved neurological
score of MCAO rats, but there was not a statistical significance. Treatment of SHS reduced significantly infarct sizes
in the brain sections of MCAO rats. Treatment of SHS reduced significantly total volume of infarct of MCAO rats.
Treatment of SHS reduced significantly Bax positive neurons in penumbra of cerebral cortex of MCAO rats. Treatment
of SHS reduced significantly Caspase-3 positive neurons in caudoputamen and penumbra of cerebral cortex of MCAO
rats. Treatment of SHS reduced significantly HSP-72 positive neurons in penumbra of cerebrai cortex of MCAO rats.
Treatment of SHS reduced significantly IF-1a positive neurons in penumbra of cerebral cortex of MCAOQ rats.
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Fig. 1. Schematic diagram of the observed-region of Cortex. (Core),
Cortex (Penumbra) and Caudoputamen on the coronal brain’ section
of MCAO rat.

Neurological Score
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Fig. 2. Effect of SHS on neurological scores of MCAO rats.
Sample group demonstrated decrease of the neurological score but it was not
significant statistically. Data presented as mean + standard error.
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Fig. 3. Effect of SHS on TTC-stained intarct area in brain
sections of MCAO rats. Sample group demonstrated significant decrease of the
infarct area in 3rd and 4th brain sections as compared to the control group. Data
presented as mean * standard error % PXO.05).

Control - _Sample

Fig. 4. TTC-stained brain sections of MCAO rats. Section number
indicates the sequence from rostral to caudal order. Sample group demonstrated
significant decrease of the brain infarct volume as compared 1o the control group.
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Fig. 5. Brain sections of Bax immunohistochemistry of MCAO
rats. Control group showed severe neuronal cell death in - Cortex{Core) and
Caudoputamen, and significant increase of Bax immuno-reactivity in Cortex(Penumbra).
Sample group demonstrated  significant  decrease of Bax posive cells in
Cortex(Penumbra) as compared to the control group.
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Fig. 6. Brain sections of Caspase-3 immunohistochemistry of
MCAQ rats. Confrol group showed severe neuronal cell death in Cortex(Core) and
significant increase  of Caspase-3  immuno-reactivity in  Cortex(Penumbra) - and
Caudoputamen, Sample group demonstrated significant decrease of Caspase-3 positive
cells in Cortex(Penumbra) and Caudoputamen as compared to the control group.
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Fig. 7. Brain sections of HSP-72 immunohistochemistry of MCAO
rats. Conirol group showed severe neuronal ceff death in Cortex(Core) and
Caudoputamen, and  significant  increase  of  HSP-72  immuno-reactivity  in
Cortex(Penumbra). Sample group demonstrated significant decrease of HSP-72 positive
cells in Cortex(Penumbra) as compared 10 the control group.
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Fig. 8. Brain sections of HIF-1a immunochistochemisiry of MCAO
rats. Control group showed severe decrease of HiF-1a positive cells in Cortex(Core}
and severe increase HIF-1e posttive celis in Cortex(Penumbra). Sample group demonstrated
significant increase of HIF-1a positive cells in Cortex(Core) and significant decrease of
HIF-1a positive cells in Cortex(Penumbra) as compared {0 the control group.
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